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Abstract: Background: The hallmark of rheumatoid arthritis, a prevalent systemic
autoimmune disease, is a persistent, symmetrical, progressing inflammatory polyarthritis. The clinical
results and disease activity of autoimmune rheumatic disorders, such as rheumatoid arthritis, are
exacerbated by obesity. Adipose tissue is more widely acknowledged as a vital immunological organ
and an endocrine gland which secretes a number of bioactive compounds known as "adipokines" than
as a passive location for energy storage.

Objective: to assess how obesity affects individuals with seropositive rheumatoid arthritis’ reaction to
various biological medications.

Patients and Methods: This retrospective analysis comprised 120 patients with seropositive RA who
were receiving biological therapy for the previous 6 or 12 months; 90 of them were using anti-TNF
medications (60 on Etanercept, 30 on Infliximab), and 30 on Rituximab. All patients' demographic
information, length of illness, usage of steroids and disease-modifying anti-rheumatic drugs, their body
mass index (BMI), and type and duration of biological treatment were documented. Additionally, the
Erythrocyte Sedimentation Rate (ESR) and disease activity scores (Clinical Disease Activity Index
(CDAI) as well as Disease Activity Score 28 (DAS28)) were assessed as a baseline before to the start
of biological therapy (from registry data) and six or twelve months later.

Results: It was determined that there were no statistically significant differences between the Anti-
TNF and Rituximab groups in terms of age, gender, BMI, or length of illness (P>0.05). According to
the analysis, there was no significant inverse correlation between BMI and the decrease in CDALI,
DAS28, and ESR in the Rituximab group (P>0.05), whereas there was in the Anti-TNF group
(P<0.001), meaning that patients with higher BMIs responded less than those with normal BMIs.
Gender also seems to be related to treatment response in the Anti-TNF group; using male gender as a
reference category, female gender was significantly correlated with a greater decrease in CDAI and
DAS28 (P<0.05), but not with the ESR (P>0.05). In contrast, there was no such gender correlation
with treatment response in the Rituximab group.

Conclusions: In individuals with seropositive rheumatoid arthritis, obesity has been linked to a
decreased clinical response to anti-TNF medications (Etanercept and Infliximab); however, obesity had
no comparable impact on the patient's response to Rituximab. Furthermore, there was no comparable
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gender correlation for the clinical effects of Rituximab, and women had a stronger clinical response to
anti-TNF medications than men did.

Keywords: Obesity; Seropositive Rheumatoid Arthritis; Anti-inflammatory Adipokines;
Disease duration (year); and Methotrexate (mg/week).

Introduction

A prevalent systemic autoimmune illness, rheumatoid arthritis (RA), is typified by progressive,
symmetrical, and chronic inflammatory polyarthritis [1]. RA may harm bones and joints, which can
raise the risk of cardiovascular disease, limit physical performance and productivity at work, and
worsen general emotional and social well-being. In the majority of affluent nations, the estimated
prevalence of RA is 1%. In Iraq, 1% of the sampled population had definitive RA. Furthermore,
women are more likely than males to have RA (the female-to-male ratio is 3:1). In the synovial
membrane, lymphoid follicles develop where T and B cell interactions take place [2,3]. These
interactions cause B cells to create autoantibodies like RF and ACPA and T cells to produce cytokines
like TNF an as well as interferon-gamma (IFN-y) [4]. These cytokines stimulate synovial macrophages
to release additional pro-inflammatory cytokines, such as interleukin-1 (IL-1), interleukin-6 (IL-6), and
TNF a. These cytokines then cause synovial fibroblasts to proliferate, leading to synovial hypertrophy
and the generation in matrix metalloproteinases, which break down cartilage and soft tissue. Bone and
cartilage will be immediately invaded by the inflammatory synovium (pannus) near the joint periphery,
resulting in joint erosions [5]. Clinical symptoms and signs, autoantibody profiling, and acute phase
response testing are used to make the diagnosis. In patients with RA, achieving remission minimizes
the likelihood of comorbidities, maximizes physical function, enhances quality of life and job capacity,
and stops joint deterioration (or at least the development of joint damage) [6]. Tight disease
management is the aim of RA treatment in order to enhance results. Unless there is a contraindication
or early sensitivity to it, methotrexate is the main option for initial therapy for RA, which typically
consists of monotherapy with standard synthetic disease-modifying anti-rheumatic medications
(DMARDs) [7]. A later transition of another conventional DMARD ought to be explored if the
treatment goal is not met. Additionally, the inclusion of either a biologic DMARD or a targeted
synthetic DMARD is frequently the next course of therapy if conventional DMARDs alone have not
been successful. [8]

Patients and Methods

Between January 2024 and January 2025, this retrospective investigation was carried out within the
rheumatology department at the Baghdad Teaching Hospital in Medical City. This trial included 120
seropositive patients with rheumatoid arthritis on biologic treatment, 90 of whom were using anti-
TNF-a medications (60 on etanercept, 30 on infliximab), and 30 on rituximab. Every patient satisfied
the 2010 European League Against Rheumatism/American College of Rheumatology categorization
standards for rheumatoid arthritis. Furthermore, throughout the preceding six or twelve months, every
patient in the trial received continuous treatment with the same biological drug. The three biologic
agents received in accordance with the standard protocol, which calls for weekly 50 mg subcutaneous
injections for etanercept, intravenous infusions of 3 mg/kg/dose for infliximab every 8 weeks
following the induction phase (time 0, 2, and 6 weeks), and intravenous infusions of 1000 mg for
rituximab every 2 weeks to finish the cycle. Subsequent cycles were then given every 6 months. Every
participant in this study gave their informed permission in compliance with the terms of the
Declaration of Helsinki. The University of Baghdad's Medical Department, College of Medicine, and
Ethics Committee provided its ethical permission. All patients were included, including those with
seronegative RA, those with seropositive RA who missed doses of biologic therapy or had low disease
activity when biologic therapy was started, patients receiving biologic therapy for extra-articular
involvement like interstitial lung disease, patients whose conditions overlapped with those of other
autoimmune diseases (like systemic sclerosis, systemic lupus erythematosus, as well as inflammatory
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myopathy), and patients taking non-originator biologics like the intended replication of rituximab

"Zytux." A paper clinical research form was used to recruit patients through questionnaires and
interviews.

Every patient's age, sex, length of illness, usage on steroids and DMARDs, and type and duration of
biologic treatment were noted. In order to compute body mass index (BMI) using the formula
BMI=weight (kg) I height2 (m2), each patient's height in meters along with weight in kilograms were
assessed. The Clinical Disease Activity Index (CDAI) as well as Disease Activity Score 28 (DAS28)
were used to quantify disease activity twice for each patient: first as a baseline before to the start of
biologic therapy (based on registry data) and again after six or twelve months. Erythrocyte
sedimentation rate (ESR) measurements were made in the lab concurrently with the evaluation of
disease activity. The study used statistical software to analyze data, including SPSS version 25,
Microsoft Excel, and EpiCalc2000 software. Continuous variables such as age, BMI, disease duration,
CDAI, DAS28, and ESR were assessed for statistical normal distribution. All variables except DAS28
followed the normal statistical distribution.

Results
Table 1. Baseline Characteristics of the Study Groups.
Anti-TNF drugs Rituximab Rituximab
group group
Categories Parameters N=90 % N=30 % P-
value
Age (year) <40 26 28.9 7 23.3 0.95
41 - 50 29 32.2 10 33.3
51-60 24 26.7 9 30.0
> 60 11 12 .2 4 13.3
Gender Male 10 11.1 ’s 10 0.87
Female 80 88.9 90 90
BMI (Mean + SD)
) 302+ 5.4 312+ 5.7 0.29
kg/m
Disease duration
(year), Median 6(3.0-13.25) 8(5.0-14.75)| 0.14
(IQR)
Table 2. Distribution of the Duration of biological therapy of the studied groups.
Group
Anti-TNF a (n = 90) Rituximab(n = 30)
No. o No. b
6§ months 35 51.10% 17 56.7
12 months 335 38.90% 13 433
P_value = 0.68

Copyright © 2025 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium 3
provided the original work is properly cited.



International Journal of Alternative and Contemporary Therapy

Table 3. History of use and doses of DMARDs and prednisolone of the studied groups.

Anti--TNF a Fituximab
(n=90) (n=30)
No.of Median No. of Median
patients (IQR) patients (IQR)
15 15
Methotrexate (mg/week) 50 19
(10 -20) (10 - 20y
Hvdroxychloroguine 400 400
21 10
mg/day (400 - 400) (200 - 4007
100
Azathioprine (mg/day) 20 0 Mot received
(100 - 100)
20 20
Leflunomide.fmg/day) 7 8
(20 -20) (20-20)
1000 1500
Sulfasalazine. (mg/day) 2
(1000 - 2000) 1000 - 2000)
3 3
Prednisolone (mg/day) 53 17
(5-1 (5-10)

Table 4. Changes in the CDAIL, DAS 28, and ESR before and after treatment with among the

studied groups.
the studied groups
Anti-TNF @ Rituximab P. value
Parameter (n=730) (n=730) Between groups
Mean £+ SD Mean + SD  Independent ttest
CDAI Before 297+ 109 28595 0.58
After 17.1£92 132+ 64 0.034
mean difference 126+ 34 153+ 89 022
*P_value within group <0.001 =0.001
DAS28 Before 60+ 1.1 72+63 0.0M
After 46+ 1.1 5.8+39 0.23
mean difference 1312 14+ 13 0.94
**P_value within group = 0.001 0028
ESR Before 508+ 289 595221 0.17
After 359220 344x 162 0.76
mean difference 149+ 956 2512179 0.11
*P_value within group =0.001 <0.001
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Table 5. Results of Bivariate Pearson's correlation test between BMI and change (mean
difference) in CDAI, DAS 28, and ESR in each studied group.

BMI versus
Group
CDAI DAS28 ESR

Anti-TNF a (n=90) R -0.445 -0.519 -0.271

P value =0.001 =0.001 <0.001
Rituximab (n=30) R -0.292 -0.224 -0.285

P value 0.118 0.235 0.126
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Figure 1. Graphical representation (curve estimation regression test) of the correlation between
BMI and changes in CDAI in both groups studied (A) in the anti-TNF a group (n = 90), (B) in the
Rituximab group (n = 30).
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Figure 2. Graphical representation (curve estimation regression test) of the correlation between
BMI and changes in DAS28 in both groups studied (A) in the anti-TNF-a group (n = 90), (B) in
the rituximab group (n = 30).
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Figure 3. Graphical representation (curve estimation regression test) of the correlation between
BMI and changes in ESR in both study groups (A) in the anti-TNF group (n = 90) (B) in the
Rituximab group (n = 30).

Table 6. Results of linear regression analysis for correlation of mean difference in CDAI, DAS28,
and ESR with other variables in anti-TNF a group (n=90).

Independent variable CDAT* DAS28* ESR*

Beta** | P value Beta P. value Beta P.value

Age (year) 0.109 0.278 0.060 0.535 -0.056 0.623
Gender (reference: male) 0236 0.018 0.208 0.030 0.083 0.568
BMI (kg/m2) -0.486 | <0.0001 -0.542 0.000 -0.285 0.010
Disease duration (year) -0.019 0.850 -0.046 0.632 -0.034 0.764

Duration of biological Therapy -0.163 0.111 -0.130 0.191 -0.093 0417

(reference: 6 months)

Received prednisolons 0167 | 0088 | -0.117 | 0217 | -0.052 | 0.637
Using DMARDs (reference: 0.011 0912 0.058 0.539 -0.050 0658
No)

*Dependent Vanable

** Beta: Standard ized comelation coefficient

BMI: Body Mass Index

CDAT: Clinical Disease Activity Index
DASIS - Disease Activity Score 28

RIARDs Dizease Modifying Anti-Rheumatic Dmugs
ESR.: Erythrocytes Sedimentation Rate

P value : Probaki lity value
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Table 7. Results of Linear Regression Analysis Correlating the Mean Difference in CDAI,
DAS28, and ESR with Other Variables in the Rituximab Group (n=30).

Independent variable CDAI* DAS28* ESR*

Beta P.value Beta P.value Beta P.value

Age (year) 0.170 0.415 0.285 0.158 0.162 0.412
Gender (reference: male) 0.110 0.598 -0.157 0433 0.317 0.119
BMI (kg/m2) -0.298 0.154 -0.352 0.081 -0.237 0.229
Disease duration (year) -0.395 0.068 | -0211 0.294 -0.347 0.089

Duration of biological Therapy 0.120 052 0.260 0.152 -0.283 0.119

(reference: 6 months)

Received prednisolone 0114 | 0577 | 0393 | 0051 | -0.158 | 0415
Using DMARDS (reference: 0296 | 0155 -0.323 0.105 -0.285 0.148
No)

*Dependent Variable

** Beta: Standardized correlation coefficient

BMI: Body Mass Index

CDAI: Clinical Dizease Activity Index

DAS28: Disease Activity Score 28

DMAFRDs: Dizease Mod ifying Anti-Fheumatic Drugs
ESE: Erythrocytes Sedimentation Rate

P.value :Probability value

Discussion

In autoimmune rheumatic illnesses, such as rheumatoid arthritis (RA), obesity worsens clinical
outcomes and disease activity [9]. However, because excess adipose mass is an incubator in cytokines
as well as adipokines that trigger the release of pro-inflammatory cytokines like TNF-a and IL-6, it
may possibly affect the therapeutic response to traditional and/or biologic DMARDs. The reduced
response to these medications can be explained by the inflammatory condition that adipose tissue
produces, which can be challenging to manage [10]. In this retrospective analysis, we discovered that
in patients with seropositive rheumatoid arthritis, obesity has a deleterious impact on the clinical
response to anti-TNF biologic drugs (etanercept and infliximab) but has no comparable effect on the
clinical response of rituximab. [11]

After 16 weeks of infliximab therapy, 89 patients with active RA showed a reduction in DAS28 and a
highly significant negative correlation between BMI (P=0.001). A significant decrease (P<0.05) within
the amount of subjects achieving week 36 remission was linked to an increase in BMI, according to a
study of 761 individuals with moderately active RA receiving etanercept-methotrexate combination
therapy that was presented at the 2011 ACR Annual Scientific Meeting at Chicago [12,13], Illinois.
According to Italy [14], individuals with chronic RA who were on anti-TNF medications (260 on
adalimumab, 227 on etanercept, and 154 on infliximab) had higher body mass indices (BMIs).

After a year of combined treatment with methotrexate and infliximab, failure to attain a low DAS28 (=
or <2.4) was independently linked to high BMI in another trial of 508 RA patients [14]. Even when the
dosage of methotrexate or infliximab was increased (up to 25 mg/w for methotrexate and up to 1
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Omg/kg/8 weeks for infliximab), the correlation among high BMI and treatment failure persisted.
After receiving rituximab treatment for six months, 114 RA patients were reviewed retrospectively in
the German research [15]. They discovered that the response to rituximab was unaffected by BMI [16].
[17,18,19] A systematic review and meta-analysis assessed the relationship between obesity and
immune-mediated inflammatory disease response to anti-TNF-a drugs (infliximab, adalimumab,
certolizumab pegol, golimumab, etanercept) in rheumatoid arthritis, They concluded that obesity is
linked to a worse response to anti-TNF medication in individuals with chronic rheumatic illnesses
based on 54 cohorts, including 10 RA trials with 3,403 patients. Patients receiving treatment with both
weight-based as well as fixed-dose medicines have this effect, which is unaffected by the method of
delivery. Given this, obesity may pose an additional therapeutic difficulty for RA, either because it is a
moderate inflammatory illness in and of itself or because it may lessen the responsiveness to therapy,
particularly in individuals who require anti-TNF medications. The current study also found that the
female gender exhibited a significant link with a higher reduction in CDAI and DAS28 than the male
gender in the anti-TNF group [20.21,22]. This result is consistent in the British study [23], which
shown that among RA patients, gender significantly influences how well they respond to Etanercept
medication, with women responding better than men. A study conducted in the United States revealed
that male gender had a more significant association with achieving good EULAR response along with
remission in RA patients upon anti-TNF therapy, while a study conducted in Spain revealed that
females were significantly less likely than males to achieve remission following anti-TNF therapy.
Other studies [24,25,26] demonstrated that gender did not influence the response to anti-TNF therapy.
[27] Given that certain studies have shown an inverse relationship between baseline DAS28 and the
possibility of remission (defined as DAS28<2.6), it is important to note that in this instance, it is
significantly simpler to reach the remission threshold starting with a low DAS28 score [28]. These
variations in results might possibly be due to genetic and/or environmental variables among RA people
in Iraq and Europe. Other considerations include possible genetic variations in medication metabolism
that could affect the responsiveness to anti-TNF treatments. [29,30]

Conclusion

According to the current study, we conclude that obesity was associated with lower clinical response to
anti-TNF drugs (etanercept and infliximab) in seropositive rheumatoid arthritis patients, but there was
no similar effect of obesity on the clinical response to rituximab. In addition, the female gender
showed better clinical response to anti-TNFa drugs than the male gender, with no similar gender
association with clinical response to rituximab.
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